ADAPTER FOR A POWER TOOL BATTERY 
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10 FIELD OF THE INVENTION 

The present invention relates to cordless power tools and, more particularly, to an 
adapter for a power tool battery. 

BACKGROUND OF THE INVENTION 

1 5 Generally, a cordless power tool includes a tool housing and an electric motor 

supported by the housing and operable to drive a tool element. A power tool battery is 
supported by the housing and is electrically connectable to the motor to selectively supply 
power to the motor. 

To charge the battery, a battery charger is provided. Typically, a battery charger 
20 includes a charger housing and a charging circuit supported by the charger housing and 
electrically connectable to a power source. The battery is supported by the charger 
housing and electrically connected to the charging circuit so that power is selectively 
supplied to the battery to charge the battery. 

25 SUMMARY OF THE INVENTION 

There are two types of general configurations for a power tool battery (and for the 
power tool and the battery charger). The first type is the "tower" battery configuration. In 
the "tower" configuration, a portion of the tool housing, such as the handle, defines an 
opening, and the battery includes a "tower" or insertion portion which is inserted into the 
30 opening to support the battery on the tool housing and to electrically connect the battery to 
the motor. To charge the "tower" battery, the charger housing defines a similar opening, 
and the "tower" portion of the battery is inserted into the opening in the charger housing to 
support the battery on the charger housing and to electrically connect the battery to the 
charging circuit. 
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The second type of battery configuration is the "slide-on" configuration. In the 
"slide-on" configuration, the tool housing includes a support portion, and the battery slides 
onto the support portion. The support portion and the battery include inter-engaging 
connecting structure to physically connect the battery to the tool housing and to 
5 electrically connect the battery to the motor. To charge the "slide-on" battery, the charger 
housing includes a similar support portion, and the battery and the charger housing include 
similar inter-engaging connecting structure to physically connect the battery to the charger 
housing and to electrically connect the battery to the charging circuit. 

In each general configuration, many different battery constructions (and power 
10 tool/battery charger constructions) exist. In each construction, the battery (and the power 
tool/battery charger) includes a specific connecting structure (size, shape, connectors, 
position of connectors, etc.) for physically connecting the battery to the power tool and/or 
to the charger and for electrically connecting the battery to the motor and/or to the 
charging circuit. 

1 5 One independent problem with the above-described battery arrangements is that a 

battery having one configuration, such as the "slide-on" configuration, is not useable with 
a power tool having another configuration, such as the "tower" configuration, or vice 
versa. 

Another independent problem with the above-described battery arrangements is 
20 that a battery having one configuration, such as the "slide-on" configuration, cannot be 

charged by a charger having the other configuration, such as the "tower" configuration, or 
vice versa. 

Yet another independent problem with the above-described battery arrangements is 
that a battery having one general configuration, such as a "slide-on" configuration with a 

25 first connecting structure, may not be useable with a power tool of the same general 

configuration but having a different connecting structure, such as a power tool including a 
"slide-on" configuration but with a different second connecting structure. The differences 
in the connecting structures, to physically and/or electrically connect the battery to the 
power tool, prevent the battery from being used with the power tool. The same applies for 

30 "tower" batteries and "tower" power tools having different connecting structures. 

A further independent problem with the above-described battery arrangements is 
that the battery having a one general configuration, such as a "slide-on" battery with a first 
connecting structure, may not be chargeable by a battery charger having the same general 
configuration but having a different connecting structure, such as a "slide-on" battery 
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charger having a second connecting structure configuration. The differences in the 
connecting structure, to physically and/or electrically connect the battery to the battery 
charger, prevent the battery from being charged by the battery charger. The same applies 
for "tower" batteries and "tower" battery chargers having different connecting structures. 
5 The present invention provides an adapter for a power tool battery which 

substantially alleviates one of more of the above-described and other problems with the 
above-described battery arrangements. More particularly, in some constructions, the 
invention provides an adapter which is used to connect a battery having a first general 
configuration, such as a "slide-on" configuration or a "tower" configuration, to a power 

10 tool and/or to a battery charger having a second general configuration, such as the "tower" 
configuration or the "slide-on" configuration, respectively. In other constructions, the 
invention provides an adapter which is used to connect a battery having a first general 
configuration, such as the "slide-on" configuration or the "tower" configuration, and a first 
connecting structure to a power tool and/or to a battery charger having the same first 

15 general configuration and a second connecting structure different than the first connecting 
structure. 

More particularly, the invention provides an electrical combination comprising an 
electrical component including a component housing, a battery electrically connectable to 
the electrical component to transfer power between the electrical component and the 

20 battery, and an adapter separate from and connectable between the battery and the 

component housing to support the battery on the component housing and, preferably, to 
electrically connect the battery to the electrical component. 

Also, the invention provides an electrical combination comprising a power tool 
including a housing and an electric motor supported by the housing and operable to drive a 

25 tool element, a battery electrically connectable to the motor to selectively power the motor, 
and an adapter separate from and connectable between the battery and the housing to 
support the battery on the housing and, preferably, to electrically connect the battery to the 
motor. 

In addition, the invention provides an electrical combination comprising a battery 
30 charger including a charger housing and a charging circuit supported by the charger 

housing and selectively connectable with a power source, a battery electrically connectable 
with a charging circuit such that the charging circuit selectively supplies power to the 
battery to charge the battery, and an adapter separate from and connectable between the 
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housing and the battery to support the battery on the housing and, preferably, to 
electrically connect the battery to the charging circuit. 

Preferably, the battery includes a terminal assembly and the electrical component 
includes a component terminal assembly. The adapter preferably includes a first adapter 
5 terminal assembly electrically connectable to the battery terminal assembly and a second 
adapter terminal assembly electrically connectable to the component terminal assembly to 
electrically connect the battery to the electrical component. 

In one construction, the component housing defines an opening and the adapter 
includes an insertion portion which is insertable into the opening to support the adapter on 
10 the component housing. The electrical component preferably includes a component 

terminal assembly supported in the opening, and the adapter includes an adapter terminal 
assembly supported on the insertion portion. The adapter terminal assembly is electrically 
connected to the component terminal assembly when the insertion portion is inserted into 
the opening. 

1 5 The adapter preferably includes a battery support portion connected to the insertion 

portion, and the battery is connectable to and supportable by the support portion. 
Preferably, the battery is connectable to the support portion along a battery attachment axis 
generally perpendicular to the opening axis. 

The battery may be selectively connectable to the support portion along the battery 

20 attachment axis in a first direction, in which the battery is supported in a first orientation 
relative to the housing, and in a second direction, in which the battery is supported in a 
second orientation relative to the housing. The battery is preferably selectively 
connectable to the support portion in the first direction, in which the battery is supported in 
a first orientation relative to the adapter, and in the second direction, in which the battery 

25 is supported in a second orientation relative to the adapter. 

The adapter preferably includes a forward first terminal assembly and a rearward 
first terminal assembly. In the first orientation, the battery terminal assembly is 
electrically connected to the forward first terminal assembly, and, in the second 
orientation, the battery terminal assembly is electrically connected to the rearward first 

30 terminal assembly. 

Preferably, the battery has a first connection configuration, and the housing has a 
second connection configuration different than the first connection configuration. The 
adapter preferably includes a first connecting portion having the first connection 
configuration and a second connecting portion having the second connection 
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configuration. The first connecting portion is connectable with a battery to connect the 
battery to the adapter, and the second connecting portion is connectable with the housing 
to connect the adapter to the housing. 

The connection configurations of the battery and the electrical component may be 
5 different general configurations ("slide-on" or "tower") or may be the same general 
configuration but with different physical connecting structure and/or with different 
electrical connecting structure. In one construction, one connection configuration is a 
"tower" configuration, and the other configuration is a "slide-on" configuration. In other 
constructions, the first connection configuration is a first "tower" configuration or a first 

10 "slide-on" configuration, and the second configuration is a second "tower" configuration 
or a second "slide-on" configuration, respectively, having different physical connecting 
structure and/or different electrical connecting structure. 

The combination preferably further comprises a first locking assembly for locking 
the battery to the adapter and a second locking assembly for locking the adapter to the 

1 5 component housing. 

Further, the invention provides an electrical combination comprising a power tool 
including a tool housing and an electric motor supported by the tool housing and operable 
to drive a tool element, a battery charger including a charger housing and a charging 
circuit supported by the charger housing and selectively electrically connectable with a 

20 power source, a battery, and an adapter separate from and connectable between the battery 
and one of the power tool and the battery charger to support the battery on the one of the 
power tool and the battery charger and to transfer power between the battery and the one 
of the power tool and the battery charger. 

In one construction, the adapter is alternatively connectable between the battery 

25 and the power tool to support the battery on the power tool and between the battery and the 
battery charger to support the battery on the battery charger. In another construction, the 
battery is connectable without the adapter to the other of the power tool and the battery 
charger. 

One independent advantage of the present invention is that, with some 
30 constructions of the present adapter, a battery having one configuration, such as a "slide- 
on" configuration, may be used with a power tool having another configuration, such as a 
"tower" configuration. 

Another independent advantage of the present invention is that, with some 
constructions of the present adapter, a battery having one configuration, such as a "slide- 
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on" configuration, may be charged by a battery charger having another configuration, such 
as a "tower" configuration. 

Yet another independent advantage of the present invention is that, with some 
constructions of the present adapter, a battery having one general configuration, such as a 
5 "slide-on" configuration or a "tower" configuration, and a first connecting structure may 
be used with a power tool having the same general configuration, such as the "slide-on" 
configuration or the "tower" configuration, respectively, and a second connecting structure 
different than the first connecting structure. 

A further independent advantage of the present invention is that, with some 

10 constructions of the present adapter, a battery having one general configuration, such as a 
"slide-on" configuration or a "tower" configuration, and a first connecting structure may 
be charged by a battery charger having the same general configuration, such as the "slide- 
on" configuration or the "tower" configuration, respectively, and a second connecting 
structure different than the first connecting structure. 

15 Other independent features and independent advantages of the present invention 

will become apparent to those skilled in the art upon review of the following detailed 
description, claims and drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

20 Figs. 1 A and IB are perspective views of an electrical combination including the 

adapter embodying the invention and illustrating the connection of the adapter between an 
electrical component, such as a power tool, and a battery. 

Figs. 2 A and 2B are perspective views of another electrical combination including 
the adapter and illustrating connection of the adapter between another electrical 
25 component, such as a battery charger, and the battery. 

Figs. 3 A and 3B are schematic diagrams illustrating the connection of a battery 
having a "slide-on" configuration to an electrical component having a "tower" 
configuration. 

Figs. 4A and 4B are schematic diagrams similar to Figs. 3 A and 3B. 
30 Figs. 5 A and 5B are views of an alternate construction of an adapter embodying the 

invention. 

Figs. 6A and 6B are schematic diagrams illustrating the connection of a battery 
having a "tower" configuration to an electrical component having a "slide-on" 
configuration. 
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Figs. 7A and 7B are schematic diagrams similar to Figs. 6A and 6B. 

Figs. 8A and 8B are views of another alternate construction of an adapter 
embodying the invention. 

Figs. 9A and 9B are schematic diagrams illustrating the connection of a "slide-on" 
5 battery having a first connecting structure to a "slide-on" electrical component having a 
second connecting structure. 

Fig. 10 is a side view of yet another alternate construction of an adapter embodying 
the invention. 

Figs. 1 1 A and 1 IB are schematic diagrams illustrating the connection of a "tower" 
10 battery having a first connecting structure to a "tower" electrical component having a 
second connecting structure. 

Before at least one embodiment of the invention is explained in detail, it is to be 
understood that the invention is not limited in its application to the details of the 
construction and the arrangements of the components set forth in the following description 
15 or illustrated in the drawings. The invention is capable of other embodiments and of being 
practiced or carried out in various ways. Also, it is understood that the phraseology and 
terminology used herein is for the purpose of description and should not be regarded as 
limiting. 



20 DETAILED DESCRIPTION 

An electrical combination including an adapter 10 for a power tool battery 14 is 
illustrated in Figs. 1-2. The electrical combination also includes an electrical component, 
such as a power tool 18 (partially shown in Figs. 1A and IB) and/or a battery charger 22 
(shown in Figs. 2A and 2B). It should be understood that the electrical component may be 
25 any type of electrical component, such as, for example, a radio, audio device or flashlight, 
which is usable with a power tool battery. 

As shown in Figs. 1A and IB, the power tool 18 includes a tool housing 26 and an 
electric motor 30 (schematically illustrated in Figs. 3B and 4B) supported by the tool 
housing 26 and operable to drive a tool element (not shown). An electrical circuit 34 
30 (schematically illustrated in Figs. 3B and 4B) is electrically connected with the motor 30 
to electrically connect the motor 30 to a power source, such as the battery 14. The tool 
housing 26 also includes a handle portion 38. 

The power tool 18 includes a connection configuration 42 for connecting the power 
tool 18 to a battery. In the illustrated construction, the connection configuration 42 of the 



power tool 18 is a "tower" configuration. A portion of the tool housing 26, such as the 
handle portion 38, defines an opening 46 extending along an opening axis 50. In this 
configuration, a motor terminal assembly 54 (schematically illustrated in Figs. 3B and 4B) 
is supported in the opening 46 and is electrically connected to the electrical circuit 34 and 
5 to the motor 30. Typically, the "tower" power tool 18 is used with a "tower" battery 14', 
shown in Figs. 1 A and 2 A and described below in more detail, without the use of an 
adapter. 

As shown in Fig. I A, a second power tool 18' includes a second connection 
configuration 42' which is different than the connection configuration 42 of the first power 

10 tool 18. The second connection configuration 42' is a "slide-on" connection 

configuration. In the "slide-on" connection configuration 42', the handle portion 38' 
includes (see Fig. 5A) a support portion 56' on which a motor terminal assembly 54' is 
supported. The "slide-on" battery 14, shown in Figs. 1 A, IB and 2 A and described below 
in more detail, may be used with the "slide-on" power tool 18' without the use of an 

15 adapter. 

As shown in Figs. 2 A, the battery charger 22 includes a charger housing 58 and a 
charging circuit 62 (schematically illustrated in Figs. 3 A and 4A) supported by the charger 
housing 58 and electrically connectable to a power source (not shown) and to a battery to 
charge the battery. In the illustrated construction, the battery charger 22 includes a 

20 "tower" connection configuration 66, which is similar to the connection configuration 42 
of the "tower" power tool 18. In the "tower" connection configuration 66, the charger 
housing 58 defines an opening 70 extending along an opening axis 74. A charger terminal 
assembly 78 (schematically illustrated in Figs. 3 A and 4A) is supported in the opening 70 
and is electrically connected to the charging circuit 62. Typically, the "tower" charger 22 

25 is used to charge the "tower" battery 14' (shown in Figs. 1A and 2A) without the use of an 
adapter. 

As shown in Fig. 2B, a second battery charger 22' includes a connection 
configuration 66' which is different than the connection configuration 66 of the first 
battery charger 22. The second connection configuration 66' is a "slide-on" connection 
30 configuration, which is similar to the connection configuration 42' of the "slide-on" power 
tool 18'. The "slide-on" connection configuration 66' includes (see Fig. 8 A) a support 
portion 80' and charger terminal assembly 78' supported on the support portion 80'. 
Typically, the "slide-on" battery 14 can be charged by the "slide-on" charger 22' without 
the use of an adapter. 
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As shown in Figs. IB and 2B, the battery 14 includes a battery housing 82 
supporting one or more rechargeable battery cells (not shown). The battery 14 has a 
connection configuration 86 which is different than the connection configuration 42 of the 
power tool 18 and different than the connection configuration 66 of the battery charger 22. 
5 In the illustrated construction, the connection configuration 86 is a "slide-on" connection 
configuration. In the "slide-on" connection configuration 86, the battery housing 82 
includes a connecting portion 90 having grooves 92 and projections 93, and a battery 
terminal assembly 94 is supported on the connecting portion 90. The battery terminal 
assembly 94 is electrically connected to the rechargeable battery cell(s) and is connectable, 
10 with the adapter 10, to the motor 30 to supply power to the motor 30 and to the charging 
circuit 62 such that the charging circuit 62 selectively supplies power to charge the battery 
14. As discussed above, the "slide-on" battery 14 may be used with the "slide-on" power 
tool 18' and may be charged by the "slide-on" battery charger 22' without the use of an 
adapter. 

15 As shown in Fig. 2A, the second battery 14' includes a different connection 

configuration 86' than the connection configuration 86 of the battery 14. In this 
construction, the connection configuration 86' is a "tower" connection configuration and 
includes "tower" or insertion portion 96' on which a battery terminal assembly 94' is 
supported. As discussed above, the "tower" battery 14' may be used with the "tower" 

20 power tool 18 and may be charged by the "tower" battery charger 22 without the use of an 
adapter. 

As shown in Figs. 1-2, the adapter 10 is connectable between the "slide-on" battery 
14 and at least one of the "tower" power tool 18 and the "tower" battery charger 22. The 
adapter 10 includes an adapter housing 98 providing a first connecting portion 102, for 

25 connecting the adapter 10 to the battery 14, and a second connecting portion 106, for 
connecting the adapter 10 to the power tool 18 and/or to the battery charger 22. 

In the illustrated construction, the first connecting portion 102 provides a "slide- 
on" connection configuration similar to the "footprint" of the "slide-on" power tool 18' 
and/or the "slide-on" charger 22'. The first connecting portion 102 includes a support 

30 portion 108 defining a battery attachment axis 110. The support portion 108 includes 

axially-extending grooves 112 and projections 113. The first connecting portion 102 also 
includes a first adapter terminal assembly 114 which is electrically connectable to the 
battery terminal assembly 94. In the illustrated construction, the "slide-on" battery 14 is 
slidably connectable to the support portion 108 in a first direction along the axis 1 10. 
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In the illustrated construction, the battery 14 is selectively connectable to the 
adapter 10 to have a first orientation (shown in solid lines in Fig. IB) relative to the 
adapter 10 and in a second direction along the axis 1 10 to have a second orientation 
(reversed from the position shown in solid lines in Fig. IB) relative to the adapter 10. To 
5 accommodate the first and second orientations of the battery 14 relative to the adapter 10, 
the first adapter terminal assembly 114 includes a forward (for the purposes of description) 
first adapter terminal assembly 118, which is electrically connectable to the battery 
terminal assembly 94 when the battery 14 is in the first orientation, and a rearward (for the 
purposes of description) first adapter terminal assembly 122, which is electrically 
10 connectable to the battery terminal assembly 94 when the battery 14 is in the second 
orientation. 

As the battery 14 is connected to the first connecting portion 102, the grooves 92 
and projections 93 on the support portion 90 of the battery 14 inter-engage with the 
grooves 112 and the projections 1 13 on the support portion 108 of the adapter 10. As the 

15 battery 14 is slid onto the support portion 108, the first adapter terminal assembly 1 14 is 
electrically connected to the battery terminal assembly 94. 

In the illustrated construction, the second connecting portion 106 provides a 
"tower" connection configuration similar to the "footprint" of the "tower" battery 14'. 
The second connecting portion 106 includes a "tower" or insertion portion 126 to connect 

20 the adapter 10 to the "tower" power tool 18 and/or to the "tower" battery charger 22. The 
second connecting portion 106 also includes a second adapter terminal assembly 130, 
which is electrically connectable to the electrical component terminal assembly, such as 
the motor terminal assembly 54 and/or the charger terminal assembly 78, to electrically 
connect the adapter 10 to the electrical component, such as the motor 30 and/or the 

25 charging circuit 62. 

As shown in Figs. 3-4, the adapter 10 also includes an adapter electrical circuit 134 
(schematically illustrated) to electrically connect the first adapter terminal assembly 1 14 to 
the second adapter terminal assembly 130. As shown in Figs. 3-4, the adapter electrical 
circuit 134 includes electrical components and electrical structure to accommodate the 

30 differences between the electrical configuration of the battery 14 and battery terminal 

assembly 94 and the electrical configuration of the electrical component, such as the motor 
30 and/or the charging circuit 62, and electrical component terminal assembly, such as the 
motor terminal assembly 54 and/or the charger terminal assembly 78. 
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As shown in Figs. IB and 2B, the electrical combination also includes a first 
locking assembly 138 for locking the battery 14 to the adapter 10. In the illustrated 
construction, the first locking assembly 138 includes a first locking member or moveable 
projection 142 supported on the battery 14 and a second locking member or recess 146 
5 defined by the support portion 108. The moveable projection 142 is engageable in the 
recess 146 to lock the battery 14 to the adapter 10. The first locking assembly 138 also 
includes an actuator 144 for moving the projection 142 into and out of engagement with 
the recess 146. A spring (not shown) biases the projection 142 and the actuator 144 to a 
position in which the projection 142 engages the recess 146. It should be understood that, 

10 in other constructions (not shown), the locking members 142 and 146 may be reversed and 
supported on the adapter 10 and the battery 14, respectively. 

The electrical combination also includes (see Fig. 1 A) a second locking assembly 
150 for locking the adapter 10 to the power tool 18 and/or to the battery charger 22. The 
second locking assembly includes a first locking member or moveable projection 154 

15 supported on the adapter 10 adjacent the support portion 108 and a second locking 

member for recess 158 defined by the handle portion 38 of the power tool 18. An actuator 
156 moves the projection 154 into and out of engagement with the recess 158. A spring 
(not shown) biases the projection 154 and the actuator 156 to a position in which the 
projection 154 engages the recess 158. It should also be understood that, in other 

20 constructions (not shown), the locking members 154 and 158 may be reversed and 
supported on the handle portion 38 and the adapter 10, respectively. 

While, in the illustrated construction, the adapter 10 is not locked to the battery 
charger 22 when used with the battery charger 22, it should be understood that, in other 
constructions (not shown), a similar locking arrangement may be provided to lock the 

25 adapter 1 0 to the battery charger 22. 

To use the "slide-on" battery 14 with the "tower" power tool 18, the adapter 10 is 
connected between the battery 14 and the power tool 18. As shown in Fig. 1A, the 
insertion portion 126 of the adapter 10 is inserted into the opening 46 in the handle portion 
38 so that the adapter 10 is connected to the handle portion 38 and so that the second 

30 adapter terminal assembly 130 is electrically connected with the motor terminal assembly 
54. The actuator 156 is released when the insertion portion 126 is fully inserted into the 
opening 46. The spring moves the projection 154 into engagement with the recess 158 to 
lock the adapter 10 to the power tool 18. 
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As shown in Fig. IB, the battery 14 is then connected to the adapter 10. The 
battery 14 is slid along the axis 1 10 so that the connecting portion 90 is connected to the 
support portion 108. The grooves 92 and 1 12 and the projections 93 and 1 13 are inter- 
engaged to connect the battery 14 to the adapter 10. When the battery 14 has been slid to 
5 its furthest extent on the support portion 108, the actuator 144 is released so that the 
projection 142 engages the recess 146 to lock the battery 14 to the adapter 10. As the 
battery 14 is slid onto the support portion 108, the first adapter terminal assembly 1 14 is 
electrically connected to the battery terminal assembly 94. 

As shown in solid lines in Fig. IB, the battery 14 is in the first orientation relative 

10 to the adapter 10 and relative to the power tool 18. In this orientation, the forward first 

adapter terminal assembly 1 18 is electrically connected with the battery terminal assembly 
94. Once the battery 14 is connected to the adapter 10 and the adapter 10 is connected to 
the power tool 18, the adapter electrical circuit 134 connects the battery 14 to the motor 
30. The power tool 1 8 may then be operated under the power of the battery 14. 

15 In the reverse position from the position shown in solid lines in Fig. IB, the battery 

14 may be connected to the adapter 10 in the second orientation. In the second orientation, 
the rearward first adapter terminal assembly 122 is electrically connected to the battery 
terminal assembly 94. 

To remove the battery 14, the actuator 144 is depressed so that the projection 142 

20 is moved out of the recess 146. The battery 14 is then slid along the axis 1 10 so that the 
connecting portion 90 is disengaged from the support portion 108. To remove the adapter 
10 from the power tool 18, the actuator 156 is depressed so that the projection moves out 
of engagement with the recess 158. The adapter 10 is then moved outwardly so that the 
tower portion 126 is removed from the opening 46. 

25 To charge the "slide-on" battery 14 with the "tower" charger 22, the adapter 10 is 

used to connect the battery 14 to the charger 22. The battery 14 is connected to the adapter 
10 as described above. The battery 14 and the adapter 10 are then connected to the 
charger 22. The tower portion 126 is inserted into the opening 70 so that the second 
adapter terminal assembly 130 is electrically connected with the charger terminal assembly 

30 78 to electrically connect the battery 14 to the charging circuit 62. The "slide-on" battery 
14 may then be charged by the "tower" charger 22. 

In the construction illustrated in Figs. 1-4, the adapter 10 enables a battery having 
one general configuration, such as the "slide-on" battery 14, to be used with a power tool 
having another general configuration, such as the "tower" power tool 18. The adapter 10 
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also enables a battery having one general configuration, such as the "slide-on" battery 14, 
to be charged by a battery charger having another general configuration, such as the 
"tower" charger 22. 

An alternate construction of an adapter 10' is illustrated in Figs. 5-7. Common 
5 elements are identified by the same reference number *"". 

In this alternate construction, the adapter 10' enables a "tower" battery 14' to be 
used with a "slide-on" power tool 18' and/or to be charged by a "slide-on" charger 22'. 
The adapter 10' an adapter housing 98' providing a first connecting portion 102', for 
connecting the adapter 10' to the battery 14', and a second connecting portion 106', for 

10 connecting the adapter 10' to the power tool 18' and/or to the charger 22'. 

In this illustrated construction, the first connecting portion 102' provides a "tower" 
connection configuration similar to the "footprint" of the "tower" power tool 18 and/or the 
"tower" charger 22. The adapter housing 98' defines an opening 162 extending along an 
opening axis 166. The insertion portion 96' of the "tower" battery 14' is received in the 

15 opening 162 to support the battery 14' on the adapter 10'. A first adapter terminal 

assembly 1 14' is supported in the opening 162 and is electrically connectable with the 
battery terminal assembly 94'. 

In this illustrated construction, the second connecting portion 106' provides a 
"slide-on" connection configuration similar to the "footprint" of the "slide-on" battery 14. 

20 The adapter housing 98' includes a support portion 170 defining an adapter attachment 
axis 174. The support portion 170 of the adapter 10' has a construction which is 
complementary to the construction of the support portion 56' of the "slide-on" power tool 
18' and/or to the support portion 80' of the "slide-on" charger 22'. The second connecting 
portion 106' also includes a second adapter terminal assembly 130', which is electrically 

25 connectable to the electrical component terminal assembly, such as the motor terminal 

assembly 54' and/or the charger terminal assembly 78', to electrically connect the adapter 
10' to the electrical component, such as the motor 30' and/or the charging circuit 62'. 

As shown in Figs. 6-7, the adapter 10' also includes an adapter electrical circuit 
134' (schematically illustrated) to electrically connect the first adapter terminal assembly 

30 1 14' to the second adapter terminal assembly 130'. As shown in Figs. 6-7, the adapter 
electrical circuit 134' includes electrical components and electrical structure to 
accommodate the differences between the electrical configuration of the battery 14' and 
battery terminal assembly 94' and the electrical configuration of the electrical component, 
such as the motor 30' and/or the charging circuit 62', and electrical component terminal 
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assembly, such as the motor terminal assembly 54' and/or the charger terminal assembly 
78'. 

In this alternate construction, the electrical combination also includes a first 
locking arrangement (not shown) for locking the adapter 10' to the battery 14' and a 
5 second locking arrangement (not shown) for locking the adapter 10' to the power tool 18' 
and/or to the charger 22'. 

Another alternate construction of an adapter 200 is illustrated in Figs. 8-9. In this 
alternate construction, the adapter 200 enables a "slide-on" battery 204 having a different 
connecting structure to be used with the "slide-on" power tool 18' and/or to be charged by 
1 0 the "slide-on" charger 22 ' . 

The battery 204 has a "slide-on" connection configuration 208 (shown in Fig. 8A) 
having a different connecting structure than the connection configuration 86 (shown in 
Figs. IB and 2B) of the first "slide-on" battery 14. As shown in Fig. 8 A, the connection 
configuration 208 includes a connecting portion 212 having a generally T-shaped cross- 
15 section. The connecting portion 212 includes a battery projection 213 defining a battery 
groove 214. A battery terminal 216 is supported on the connecting portion 212. 

The support portion 56' of the "slide-on" power tool 18' also has a T-shaped cross- 
section (similar to that of the first connecting portion 102 of the adapter 10). The support 
portion 56' includes a component projection 217 defining a component groove 218. 
20 Similarly, the support portion 80' of the "slide-on" charger 22' has a T-shaped cross- 
section and includes the projection 217 and the groove 218. 

The adapter 200 includes a first connecting portion 220 having a generally C- 
shaped cross-section and connecting structure complementary to the connecting portion 
212 of the battery 204. The first connecting portion 220 includes a first adapter projection 
25 221 defining a first adapter groove 222. A first adapter terminal assembly 224 is 

supported on the first connecting portion 220 and is electrically connectable with the 
battery terminal 216. 

The adapter 200 also includes a second connecting portion 228 having a generally 
C-shaped cross-section and connecting structure complementary to the support portion 56' 
30 of the power tool 18' and/or to the support portion 80' of the charger 22'. The second 

connecting portion 228 includes a second adapter projection 229 defining a second adapter 
groove 230. A second adapter terminal assembly 232 is supported on the second 
connecting portion 228 and is electrically connectable with the electrical component 
terminal assembly, such as the motor terminal assembly 54' and/or the charger terminal 
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assembly 78', to electrically connect the adapter 200 to the electrical component, such as 
the motor 30' and/or the charging circuit 62'. 

As shown in Figs. 9A and 9B, the adapter 200 also includes an adapter electrical 
circuit 236 (schematically illustrated) to electrically connect the first adapter terminal 
5 assembly 224 to the second adapter terminal assembly 232. As shown in Figs. 9A and 9B, 
the adapter electrical circuit 236 includes electrical components and electrical structure to 
accommodate the differences between the electrical configuration of the battery 204 and 
battery terminal assembly 216 and the electrical configuration of the electrical component, 
such as the motor 30' and/or the charging circuit 62', and electrical component terminal 
10 assembly, such as the motor terminal assembly 54' and/or the charger terminal assembly 
78'. 

The adapter 200 enables a battery having a first general configuration, such as the 
second "slide-on" battery 204, to be used with a power tool having the same general 
configuration, such as the "slide-on" power tool 18', and a different connecting structure 

15 (i.e., a physical connecting arrangement different than the physical connecting 

arrangement of the battery 204 and/or an electrical connecting arrangement different than 
the electrical connecting arrangement of the battery 204). The adapter 200 also enables 
the second "slide-on" battery 204 to charged by a battery charger having the same general 
configuration, such as the "slide-on" charger 22, and a different connecting structure. 

20 Yet another alternate construction of an adapter 200' is illustrated in Figs. 10-11. 

Common elements are identified by the same reference number ""'. 

In this alternate construction, the adapter 200' enables a "tower" battery 204' 
having a different connecting structure to be used with the "tower" power tool 18 and/or to 
be charged by the "tower" charger 22. The battery 204' has a "tower" connection 

25 configuration 240 (shown in Fig. 10) having a different connecting structure than the 

connection configuration 86' (shown in Figs. 1A and 2 A) of the first "tower" battery 14'. 
As shown in Fig. 10, the connection configuration 240 includes a "tower" or insertion 
portion 244 on which a battery terminal 216' is supported. 

As discussed above, the "tower" connection configuration 42 of the power tool 1 8 

30 includes the opening 46 defined by the handle 38. The "tower" connection configuration 
240 of the second "tower" battery 204' is not complementary to this connection 
configuration 42. For example, the insertion portion 244 may have different dimensions 
(diameter d, height h, cross-section, etc.) than the dimensions of the opening 46. 
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Similarly, the "tower" connection configuration 240 of the second "tower" battery 204' is 
not complementary to the connection configuration 66 of the "tower" charger 22. 

The adapter 200' accommodates the differences between the connection 
configuration 240 of the "tower" battery 204' and the connection configuration 42 of the 
5 "tower" power tool 18 and/or the connection configuration 66 of the "tower" charger 22. 
In some constructions, the adapter 200' is preferably formed as a sleeve member to fit 
between the outer surface of the insertion portion 244 of the battery 204' and the inner 
surface of the opening 46 of the "tower" power tool 1 8 and/or of the opening 70 of the 
"tower" charger 22. 

10 As shown in Figs. 1 1 A and 1 IB, the adapter 200' also includes an adapter 

electrical circuit 236' (schematically illustrated) to electrically connect a first adapter 
terminal assembly 224' to the second adapter terminal assembly 232'. As shown in Figs. 
1 1 A and 1 IB, the adapter electrical circuit 236' includes electrical components and 
electrical structure to accommodate the differences between the electrical configuration of 

15 the battery 204' and battery terminal assembly 216' and the electrical configuration of the 
electrical component, such as the motor 30 and/or the charging circuit 62, and electrical 
component terminal assembly, such as the motor terminal assembly 54 and/or the charger 
terminal assembly 78. 

One or more of the above-described and other independent features and 

20 independent advantages of the invention are set forth in the following claims: 



